Atomic Layer Deposition of Zirconium-Based High-k Metal Gate Oxide: Effect of Si Containing Zr Precursor.
Zirconium based thin film have been deposited by atomic layer deposition (ALD) process using Zr and Si containing Zr precursor with ozone as oxidant. We have pursued a means to control composition by varying Zr and Si containing precursor by cycle frequency. The molar ratio of Si to Zr in the Zr based films was 0.2, 0.25, 0.33, and 0.5. Addition of Si containing Zr precursor on Zirconium based thin films was effective for the decrease of the roughness, while an increase of density. XPS analysis indicated that the addition of Si containing Zr precursors in the Zr based film formed the silicate structure. The XRD analysis of the all ZrO2-SiO2 mixed films annealed at 600 degrees C for 5 min indicated the presence of amorphous. However, the ZrO2 film showed diffraction peaks at 2θ = 30.6 degrees due to the presence of the Tetragonal ZrO2. The incorporation of Si into ZrO2 films helps stabilize an amorphous structure during deposition and annealing. The Zr based thin film (Si/Zr = 0.25) exhibited that the leakage current density was 6.2 x 10(-7) A/cm2 at a bias of - 1.5 V.